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[Follomwin~ is & transluiion of an article oy

eneral and Cormunal jivgziene irm>.1i A.N, Hvsia
of th2 Acadaerr of I'2
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sisivena
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In recent yesrs there have been a nuicer of )

yroperly d2si-natac

¢S
of evaluatine tire gunitazv-nr-ie nxc state of objects
) in the 2xta:rnal environsent and o Sﬁ indication of
pathoens in the? sare environment. §
It. is ogviosus thut in solvin- their os=sic prodlenms
) th2 scientific workers in the fizld of s=nitary ricro-
9ioloxy cun employ unv -2t»od which will anable t-2m to
" L_batter s0lve tha miven probdlem, However, tha :atéods _J
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“ - 'NOT REPRODUCIBLE
r-which are prorosed tor ~ide usare in sanitarv-ericdemio~ . I_
lozicsl laborstories 1o>r evsluating t»2 sanitusr--av=ienic
and épidemiolomical condition of opjects in the axt:rral
environment should ve varv simple, Th2 purpos2z of
sanitary analvsis. to inc'ude the mierobioloricul, is
=Y place ip the hands of tha sanitarv doctor o-uectlve
a-t3 on the canitarcy-hvrienic eondition of an o2j2ct
in order for him cuickly Lo understunu th3 sarcitary
situation and t> coniuct tha appropriate preventitive,
sanitary, and other . easurea. |

The early etectxon of u thnogun in c¢he ex-
tarnal environment is sn irrortant link in the sirusmle ’
to louer tra incidence of infectious dis2aszs,

M4 analyvsis and th2 method of conductirn:z it
stould be viry piecise, rupis to pevform, suitakla for
anv situstion, and econorical in cdst. Froz the soint
of view of th2 sianitarv--icrobiolo#icual anu epize-io-
lorical eh 3.Jct°rist100 of obiects of thwn extsrz
anvironnent, it ig irvarta t to investi-rate tha =
tHet of roe 3peni-ans uéinm sinplae mathods rathsr trun
t9 investirata chanc2.sreci ans usine o902 ey nlex
rethods, teasnge tr: aAdXicantition of sanluwry-txd;cator
zieroor - nisms ara g.t-oIens of inf2ctious <ise=zas
3a2 even their secu-ulation in sp2einens in ihe ex-
tavnal environment are comparatively siull. .

"he microbiological rethods of indicatinm
pathogenic organisms which are ordinurily emplovad
renuire a long time t2 ve performed., The snall con-
centration of ;athogenié'microorganisms in the external
environment and tre abundance oI saprophytes anc to a

L_considerable derree of antagouists rakes it ditficult _J
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r-to detect pathoienic ricroorganisnms iu the air, water,
and soil., As a consejuence of this, in the ‘practice
of sanitarv microoiology the diract deter: inatxon of
pathoszenic pacteria is rather frejuently rerluced oy

the saarct for so-called sanitary-indicator micro-
- areanisms (colibacilli, streptococei, staphylococci, ,
nuetariophaves, etc.). *

The sanitarv-indicator amicroorzanisas. (for
nxu~ple, varieties of colibzcilli) are ~enerally suffi-
ciently delicate indicators of the ssnitary-hy=ienic

condition and especiully of e processes of atrophy

of bacteria in the axternal enviéonmeut((Water, sail,

food proAucts, etc). However, t=ay carnot replace or
8 search for pathortenic microorsanisms as an epideniologi-

et At it L O Wi

cal evaluation of the extarnal environtent and not all
of the rrorvosed methods and sanitarv-indicator
nicroorrinisms are of equal value in the sanitary
avaluution of srpecirmens from the external eavirouasent.

It snould be noted that tha determination of
sanitagry-indicator ricroorsanisms in th2 air gives
anawers which are vary tardy for prevzantative and posi-
tive sunitarv measures, All aterpts to obtsin wensral -
indicators of the sanitarv-hyrienic condition of the
air usina pnctariolosical test data have borne a chance
charsctar and the indicators themselves have a very
relative sisnificance.

Tha suniturv-indicator value of detertirninz the
otul nu-ber of cuetaria and strepto-starhylococci as
indicators of th2 sanitarv condition of the air of
livinm Auarters is vary small. The detercination of
. Lche strepto-stirhyvlococel undgr practical conditiorns

LTy s St ol
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r-in laboratories of sanitary-2piderilosical stations |
is ratha2r coplex, curbersome, and long. The
investigation of ths sanitary-indicator value of strapto-
staphylococei in tha air does not hive th: same ' eaning
a5 does the investirzation of the sanitarveindicator
" value of the colibacillus in water. In testing vuter

for tra presence of the colioacillus one has in mind

not only txe indirect deter—-ination of the epiderio-
lowical stste of the r2servoir but alsd the hy<ienic
studv of tre dwnamics of the rrocesses 5f self-puri-
fication and t*2 inhioition of the oscteria in the water
of the reservoir which is vary imrortant in evaluating
‘tre nznitsrv stute of tha latter, o

The coinsiderauble notility of the seroplunston

meuans that ths 2nalysis 2stsblishes tha state of the
microflora of tha atmosphoric environment only a@ one
certain point, whereas this state ol Lh2 nicroflora
' chanmes rapidly. ' N
Bacteriolozicul unalysis ives a rich pircantage

-

of deviations, 1 tirdv answer, ic oxpecsive, and using 17,
it is not rossible to obtain firm aatu Ior uccurute
conclusions, This is uaderstooc by t-2 rasrurchers

who propose vurious norms for iha contens of micro-
orzanisms in tre air.

The norms are civen only ior 'w»mventil-ated living
susrtars, Hovevér, unvantilated living ouarters ure
imparmissible fron a saritary-hvuoienic point of view
and skould be so.considered »itnout a bactariolosical
test.,

At the Fourceonth All-Unioun Couress of Hy=ienists
and Sunitury Doctors in 1961, Professor ¥.\. Ryazanov, _J

oL
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r_-a corrasprondin® mamper of the Acadeny of mndical Sciences’ - [ '

L.encountered. A1l te biochericsl and serolosical varie- |

l .
of thre U"“R, rroperly pointed out that the studv of the
tactariolorical cantaminatisn of tha air does not
Justify itself in evaluatinz the sanitary-hy-~ienic
state of the air,

In ordinary practice th2 zanalysis of the
seroplankton should be used only in special cases
(in accordznce with the order of the iinistry of Zublic
Health of tha USSR dneing th2 svstaratic observation of
ﬂﬁtcrnity nores, surzic:al or2rations, thre production of o ﬁ

£

bscterial preparstions ani storile nedicines, ete.)
and in accordance with epideniolo=zical indications. 1
Only tne direct immediate #2ter-inzction of patro=enic
microortusnisns in the air is of cdefinite imrovtance.
In the field of theoretic:l aeromicrobiolosy
tha first croblem which co~2s t> mind is the Gavelep-
ment of ~=2thods for th: dira2et and rapid indication of
psthorenic bucteria a»? viruses, a2specially the flu

e

LN

virns ani oyvh:r ad2ndviruses ind Rickzttsia (Rickettsia
burneti, ; fever). .
™2 Soviet standard est:biishes th»a deter-irstion

T2TLls
of all vezriesties of th2 aueillius c¢oli as =zn indicutor )
of the s:nltarv—hvrienic state 9r t-2 sail, water, and

food products, .
varieties of

Trnere 'is a eonsicaerlole nucner of
the Becillus coli, oecuuse varidus rerrasantasives of = .
~his ~roup or bucteria Aiffer =is= n»espect to the

assimilation of different ssurces of caroon and aitro- :
7en., The Bacillue coli kas a Tolvanticenal structure. _ 1
*.considerabls number or serolorical variaties ara :

—
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r-tiﬂs oi tre Hucillus coli under certain conditions can ;
Ceanse vurious jutholosical occur roncas (infoetionna,
food infections and Lntoxlcations, etc.) in gzeople,
esgacially in chiléren and in a weakened ousanism;
thag2 ratholomical rhernor2na Sepend on th2 imriuuo-
bioslorieal state of the macroor-aznism,

Frofassor V,M., Zhdanov, an active ne-~cer of the
teademy of Medical Zciences of the USIR, spok2 at the
Fourtsenth All-linion Cda-ress of Hysgienists ané Junitary

. Doctors und pointed out tre mrest imrortance of the
immunolosical state of the orzunisnm when supjectad to
the‘patholozicél grocesssas cuused'oy tn? Bacillus coli.

Unger ordinary cosncitions the sacillus coli is
a saprophyte becsanuss throushonut the lont course of histo-
ry people in meneral developed immunxty to tris micfoce.

The studv of the dynamnics of the existence of sha
Pacillus coli in a wuter reservoir.is a ..00d indicatison

of t*2 sanitary state or tk2 w.ter source and & c¢hack
on tha anality of tha turiric.tion of drincin- = tar,
Mumerous investicmutious of wifferent reservoirs in osur
country which were~cor5noted in the 1v3C's under tha
direction of tha Central Institute of Cormunal “veiene

| (*rofessor 3.N. Strofanov) shoyred that the coli titex
"was nat less tian 0,.% at roints mnere thore s comple-
ted selr-vurification of the re servoir, \

Tha considerable ressurch prerformed in the
Departrent of Communal HMysiene of the rirst Lascew
i'‘edical Tustitute (co“r=Sponcinz memoer ol thne ‘c;éemy\
of iiedical Sciences of the US3R, $S.N. Cherkiuskiy)
d2-onstrated thut a coli ind2x ror drin<in-< wuter of

L.not “T2ater thun 3, which »uss iccerted by the Soviet-

—
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r—All-Union State Standard 2874-54 as the norn in&icatof ",l
of the auality of vater with respect to oactsriological 5’
can be considered as a vary cdependapdle incicator of the o
effectiveress cof the purification of weter in cases 3
+h.re it has been contaminzted with the pathorens o
intestirnal infections ane slso of bdbrurellosis and
lentosnirosis.

1t is =~enerallv known that th2 persinnin~ of the
decline in t*»e incidz2nce of typ-oié fever in irhabited
roints of Burope ana: the U3A coincided in tice with the
conduet of :easures ts prevert t©t e contaninstion o1 the
s2il by wuste (planning and or=snisation of puolic
services, purification, sewer systeus, etc.) anc with

< 2 AN

[y

th2 supplving of sood-nuality drinxkianc watser (with a
8 Bacillus coli content of 1CO ar less per liter of o :
trauted watsr) to the population. After the implemen=-
tution of these pmeasures the death rate from typhoid
fever iua mngland, wirich had been 475 persons out of
0.2 million up to the 1€Y0's, bew~an to drog in the
middle of the 18Y0's when thev began to provide public
services in tha towns and to supply T00é qualitv water.
By 1910 the rortality rate wad dropred to SO rersons
out of one million., ©This indicates the sre:t importance
of bacteriolo~ical analysis in checkin.: on the ogcration
of various wster-purifyins and disinfecting (calorin-
ating) units for vster systems. In such cases bacterio=-
lo=ical analvsis is a dependable indicator which makes
% possible to judze the dewree of purification and
disinfection. The slishtest disruption of the )
oreration of purification and disintection equipment. +
‘, i Tas an immediute effect on the quantitative and

. —

- 26 .

-~




Tl & ey s G e e S » e G =

- v megmee c tesgtWreme g twai

. .-

s

e et S VLRIASC

r-qualitative microve coxmposition of th2 water being I
treai~d. o .

It i8 not necessary to complicate the deterrin~
ation of fecal contauination by adcitional ressarch = -
into other fecal microbes: the fecal strevtococci and
Clostridium “elchii (Bac. perfrinzes selchii). The
eroup of stregtococcl is fouad rather widely in the
ext2rpal environment; for a precise identification of
tre fecal streptococcus it is nacessary to study deeply
the biochemical ard serolosical churactoristics of the
nicrobe, which is a suostantial deiayizf factor,

There is a siznificant Jiffererce between tne
casrsctoristics of the Bacillus coli and the Clostri-
dium velchii. In tne zase of fresh éontavinaticn,
objects ia tha extirnal environment simultaneously
receive bsctaria df'the'arQWps 3acillus coli and
Clostricium :-elchii. The Bacillus coli does not form a
spore anu ;erishes rathor guicklylin the extlrrnal en-

2

vironment; th rsfore,'ics ;Tasence Ccan indicate nore or
less fres: contarinution., MThe Clostridiun welehii
forms .spores andé i3 preserved for u 10:; Sime in an
opject of th= extarpal environment. 48 a consenuarnce,
relatively recent conta icntions of odjects of tne
extarnal envirorment Can contuin Clostricdium selchii
out may slso be free of t-2 nrlcillus coli.

M.I. Tarkov ('"oldavian Institute of Ipidemio-
loxy, >icrobiolosy, and Hvgiene, 1v6l) praesentad convine-
ing data on the-possibility 9f t*e nultiplication of the
Clostridium “elchii in t*e soil under certain conditions.
the quastion arises of the necessitr of reexarininsg the

L—possibtlity of considerins t“e. Clostridium {elchii as

_
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- s St B vt QS s e -~

- e

& _ .
B -27 - o
j . |
i .
P p— - o o
— oL - ' o N L




'

U R PP VP DU S R O U

-

o

r—an indicator of even old fecal contarination.

Professor G.P, Xalina (1960) with some busis
rriticized the so-called ta2-parature test,‘i{e.. the
capacity of a variety of the Bacillns coli for -os
farmation at 43 de-rees Centizrade in liquid rmeclia with
rannitol or 7lucose; t'is test is the besic sizn of the
sanitarv-irdicator value of the =iven variety of
a~cillus coli, , ‘

I.3, “linkevich considered thst this is tne most
charscteristic sisn in-dicating vhe srivin of the microbes
frow the feces of num or wuarm-dloodecd aninals., The
Bacillus coli in cnld-olooded animals does not ferment
rmlucose or mannitol in linquid iedia at t“is temper-
ature. But G.L. Zmey2v (1948) ana I.S. ¥inksvich
himself (1949) consicered that for tke ssuthern regions
of t“e Rwoviet Union (Centrsl “sia) this test is nst an
indie=tor for “m2 s-cillus coli from the feces of run or

wsrm-blooded animals tecause the :rcillus coli in

cold-tlooded irifsls of the 3auth of the USS% 10 adle
to fermert ~lucose anc ~unnitol st &3 desree
Centi~race.

- .~

The -~rowth of l:ir~e inhuzitea ooints anc the
considerasle contaminstion of c¢djacent rivers by thenm
douontlesely is causin® sharp chun-es in the camposition
of tre varieties of kucillus coli in the feces of voth
man and of wezrm and cild-rlooded. snimals. Furtrer
rasearch in' this direction is5 ra2auired.

Let :us say a few words about the two-phase - 2thod
of testint househosld-drinkin=- -ater ror the Bacillus
coli us recommended by the *1ll-Unior 3tste Stuandard
2215(56). Up to thas present tire t-is nethod has '

. 28 .
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r—encouutered (without anv oasis) oojections fron a n
af sanitaryv Lactariolorists.,.

urter
Lt the zae time the two-
rhuse rathod of Gatectinx the Bacillus coli in drinxins
watar is considerably ~ore advanced than te 0lé three-
~hase nmetrod ocecsuse it shortens the time for the
. znalvsis to 24 nours, is essv to rerform, escacially
un- ar field candit.ons, can oe dosne successfully oy
5 laboratory technician "ith & secondar+ 1edicsl or
piolorical education, ars is no less zecurate thean the
threg-phese ~2thod. In a st3ll numoser of cnses the two-
pavse method can sonetimes wive a £-ull increcse in the
nurber of 2acillus coli at the expense of other ~ram
nezjative tacteris such as th2 clouco bacillus, iroteus,
Tacillus pyocyaneus, and osthar bacilli. Howevar, this
8 does not interfere purticulurly with sanitary super-
vision becuuse it only l:2ads to somewhat hirher ce-ands
in processing hounsehold-drinking water.
Different authors have esfablished'thdt suctario-
. phazes are datected revulurly ia druin rater Ifroao
sren reservoir in tx2 area of &n iazhucited point.
.N. Fisher andi 2is coworkers (1v55) note tre
relationship betreen th2 content of dvsenterv p.octario-
Pha7es in th2 water, its coli titer, urc &b

"2 isol=tion or
: - Swsanterv havtens fror it, 1s a result of t=eir raseurch,

I.I. Sorivenko ura ¥K,F, Gonehrrovu (1961) =2stadblisned
A certain parallelis« -petween ™2 freauency of Fih

‘@ pactariophaze in th2 v.ter, the coli titer, ara
=3

an

wenz2ral iatake of Bactaria., T

The aut~ors note thut rost
af tha

secrnted phares possessad a strict species
S7rcificity but with & broad ran-=e of uction with a
" L~S,ecles. Soma of these phares vere not strictly speci-

-29 -
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réxic. possesrad polyvvalent churacteristics, und jissolved ‘

some species of taoteria. fowevar, denpico the cinsider-

aple nurber of wrorxs on this c~roblen, tests of objects

presance of phures
t srer acceptad in the or-ctice of sanitary-
n:ctariolorical reszareh,

5f tr2 extarnul environment tor tne

acvantaTes

i
tegactinn phazes does not hhve any
on with tha2 titer of 2ucillus coliy

ir. cosaris Zndl tha
conduct. of iie énalys1o is consicarably more complex

thun the wvidely nravan d2t2ction or the Baecillus coli.
Tn apidariolo~ical practiceAt%c detection of ruaTes
rannot rive -2finite reosults tacsuse of the uzbove-

~antioned rolvvalince of various ,hases, In c2cent

tires “ireet ard specirie ot r"xhatlon I verisus
8 ‘putrarens of inrfactionus ¢iseuses in acjects of Lhe

[ dY

exteenitl environrnnat ov setarainins the incrzase of the

Sgen introauced widely
in apiserislozy (V.D. Tinmuxkov 2tc DI,
1v60).

titer of 4 srecific phnce tonus
4dl'cdraro,

ingrcase oi the titer
of

riridly fixed ran~a 37 acii
istics.

123

“ith u

Nonse v il notn CLaracter-

The occirrarce oS¢ varinus

supcapavtes, including
T2 Aacillns coli, i: soa ~ro.

nues
ranehines for r+ich trare ure rno ¢o

an: wll winds of

v’ J.'
1

agnondin.s stardurds
2n tacrerial data (except [resaova
rhe cosis
t-e

N
~
:)

annot s2erve us

far their re '2ctinn spoilins
prosiucts depends not onlyv on tre ~ality of the

saprophvtes but 3139 on *-eir ~uantity., %h2 iro-ressive

" L.SPOillnT O0f 8 praduct is ast:blished by simple O uno=

At
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l-leptic detarminutions. The analysis 5f in-.ividusl pro-——i
ducts sent to a3 lspor.tory bv sanitsrv contrsl with a
ranuest onlv to detar.ine the auantitv of microoves

TR

apd tha titer 9! th2 Breillus coli ususzslly does not
~ive snv tasis for 2 tablishin~ whether or

not tne
. sroducts are fit for consumption, For tois it'is o
' necessarv, in addition to th2 buctiriolorical analysis, '
to make Or nolsptis and chemicul tests of the rood
rroduct., Anc onz orranolaptic detsr-ination can often

serve as surficient basisz Ior condemnin croducts,

The content of the various sagrophytes, includéing

the sacillus coli iu considerable aquantities. can serve

43 only a relative indicator of the aqualitv of the

product and, in particﬁlar, of the sanitary corditions

o the preparation, trunsportation, and starage of the
‘ product; therzfore, prophvlactie bactériolosical snalysis

of a food product shonld be connuctea vhan There is

constant observatinn of the prod-ction rrocesses, &s

in a bakarv, food plant, ete.

Tha so-called ~ixtures ard dsiry products iutend-

Gl

ed for children -re sudbject to especially cirelul

‘bscteriological analvais, Wor themz products which
underro special tharmal processing or are srayared
with sy2cial fermentin.- cultures, the deternination
of th2 Zacillus coli anc of the‘saprophy:es isives the
sanitary doctor the czta for a sanitary svailuation of
the product.
Tha discovery irn tood products of patho:renic
tactaria, including the pathozens of food infections
and intoxication, and also of viruses serves as a direct
| iriicutor for forbiddinsz the use of the product as fodd |
® - L
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r—vitHOuu appropriate processineg as cetermiged for each

‘, In recent veurs the icentification of bactaria

sepsrate cuse,
In parformins prophvlactic =easures it is

sufficient to.detarnine only the srecies of the patnoien,

_ken furthar ztudv is nseesszrv, the detz2rp~ination of
t»» 2ntirenal strueture &n. the serosloctical type and
thome tvpe of th2 isoluted pathoven

Su1mor.2lls, choule te conducted onlyv at well-equipned

, including the

otlast &nu ravuolic canitarv-epide:r islotical stations
or aven at irstitutes,

If th2 practicsl lastoratories of the suritary-
epideniolozical stuations are frezc orf tiis laborious
and irappropriste and sometliies even useless vork,
thev will be uole %o iischar~e treir diract responsi-
pilities ~ore effectively, '

4 task for theoretical =agnitary ziecrgoiosloxy
is to develop accalaruted ":thods for datactin~ ragho-
#eniec ricroorrarisms in th2 extarnul eavironrent,

Tha development of the detaction of anterovirusszs
(polisnvelitis virns, coxz virvs, in sdil, water, ané
foird products is of perticulur interest, This hss been
ztudied onlw¥ slirhtly. '

“gdern achiaverz2nts in o rielos of phvoies
(ortics) and biolo~y (praps-ritisn o 2lcctive -~cdiu,
the searolo~r ard utilizstion oI arvibiorics, &rtaron-
ists, and ~=2thods or connentrutinz’SLCEGPid) have oren-
ed sulfieciently brrac jerspactives Jor itrhe sunitary
ricrobiolocriszts for developi .s direct ana accaleruted

ethods of detectin- patho<tenic microsr-=nisms ian the
ext:rasl envirorment, '

- 32 -
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r—usin' microscopy has brondened concideranly, esc=cially
vith reszect to ultraviolet anc infrared radxgtlon.
'icroscoplc objzects, ineludinx rmicroorranisrss,
«bsoro ani scatter liztht waves of a caricin wave len~tih,

1

i.e,, they rossess definite’absorptive anc diffusi i

in~y
cupabilities with respect to li~nt muavas of & certain

_ |
wave lansthe By salectinr the ai:ropriste lisht 1i

rilt.r
it is rossible to raasure the sbzorptive or difuiusing

q*“ct to 1i-ht

caredilitv of ~icroormnisms =ithn
wayalse,
mha abtsorgtion arnd

difrueion spactra Ior li-nt
re peculise for 23c¢™ spscie
a

a s 25 Tierdorurism angd cnn
ne used f£Ir <:ter:ininz t-e sjecies arza the tuaantity.
By liukine for the «iéroscoplc studv or objects tae
a - appropriate lisht filters, photo-ensitive ele 2nts and
electronic,photoehlarmers 81 also un oeolllog-a?h
television aprarstus, it s possiole to Obtain an ircee !
3f ~icroor "zpiems (th2ir roarpholo:
on tha screern of t+2 5secillotrapr or talavizion
is visibl: to the naked eve (Kicdle, 1

1959).
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*.Ye, " ikirov corciders it cossible £y mas2 & rapid ;
d2ter-luwtisn an: eslculstion of ~ierooranicms in the ‘
cuternsl environment, ‘ccordins To the Zatw of &,Ye,

.{ _ telrov, L.I. “ats, and Ye.Yu. Lebedeva, it is possidle __i
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]__usinf a 7zsedus li~ht filter to detect €% of thra veast

¢2lls ~“iew wre dicpersad in tre air,

- Tn2 anulvsis of the problems of e-plovin~ ihe

nsrtical pronirties of ricroorrurnisms torether with

rierdseopy, vhotorrirchy, and talevision for the »upid
indicztion of ﬂlC“OQ"T:rlsmS in the ext:rnzl environ-
3

ment (air, wuter, 2tc.) 2ifers extraordinary

cossibilities,
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